Core Fucosylation on T Cells, Required for Activation of T-Cell Receptor Signaling and Induction of Colitis in Mice, Is Increased in Patients With Inflammatory Bowel Disease.
Attachment of a fucose molecule to the innermost N-glycan in a glycoprotein (core fucosylation) regulates the activity of many growth factor receptors and adhesion molecules. The process is catalyzed by α1-6 fucosyltransferase (FUT8) and required for immune regulation, but it is not clear whether this process is dysregulated during disease pathogenesis. We investigated whether core fucosylation regulates T-cell activation and induction of colitis in mice, and is altered in patients with inflammatory bowel disease (IBD). Biopsy samples were collected from inflamed and noninflamed regions of intestine from patients (8 with Crohn's disease, 4 with ulcerative colitis, and 4 without IBD [controls]) at Osaka University Hospital. Colitis was induced in FUT8-deficient (Fut8(-/-)) mice and Fut8(+/+) littermates by administration of trinitrobenzene sulfonic acid. Intestinal tissues were collected and analyzed histologically. Immune cells were collected and analyzed by lectin flow cytometry, immunofluorescence, and reverse-transcription polymerase chain reaction, as well as for production of cytokines and levels of T-cell receptor (TCR) in lipid raft fractions. T-cell function was analyzed by intraperitoneal injection of CD4(+)CD62L(+) naïve T cells into RAG2-deficient mice. Levels of core fucosylation were increased on T cells from mice with colitis, compared with mice without colitis, as well as on inflamed mucosa from patients with IBD, compared with their noninflamed tissues or tissues from control patients. Fut8(-/-) mice developed less-severe colitis than Fut8(+/+) mice, and T cells from Fut8(-/-) mice produced lower levels of T-helper 1 and 2 cytokines. Adoptive transfer of Fut8(-/-) T cells to RAG2-deficient mice reduced the severity of colitis. Compared with CD4(+) T cells from Fut8(+/+) mice, those from Fut8(-/-) mice expressed similar levels of TCR and CD28, but these proteins did not contain core fucosylation. TCR complexes formed on CD4(+) T cells from Fut8(-/-) mice did not signal properly after activation and were not transported to lipid rafts. Core fucosylation of the TCR is required for T-cell signaling and production of inflammatory cytokines and induction of colitis in mice. Levels of TCR core fucosylation are increased on T cells from intestinal tissues of patients with IBD; this process might be blocked as a therapeutic strategy.